Alterations of amino acid transmitter systems in spinal cords of chronic paraplegic dogs.
The high-affinity uptake of [3H]serotonin, [3H]glutamate, and [3H]gamma-aminobutyric acid [( 3H]GABA) and the Na+-independent binding of [3H]glutamate and [3H]GABA were studied using spinal cord preparations obtained from normal mongrel dogs and from dogs made paraplegic by midthoracic spinal cord crush. Lumbosacral regions of the spinal cord were removed either before (1 week) or after (3 to 8 weeks) onset of spasticity. A myelin-free synaptosomal fraction was obtained by centrifugation and used for studying high-affinity uptake and for preparing synaptic plasma membranes for Na+-independent binding experiments. For the paraplegic groups, the uptake of 30 nM [3H]serotonin was 66 and 18% of control values after 1 and 3 weeks, respectively. Eadie-Hofstee analysis of [3H]serotonin uptake showed a 90% reduction in Vmax for the paraplegic group relative to control values, thereby indicating the expected loss of descending serotonergic pathways. The high-affinity uptakes of 1 microM [3H]glutamate and [3H]GABA were the same in both the control and nonspastic paraplegic groups after 1 week. However, after 3 weeks, the uptakes of [3H]glutamate and [3H]GABA were 60-70% higher for the spastic group than for the control animals. For both amino acids, Eadie-Hofstee plots revealed no difference in Km and higher Vmax for the spastic group relative to control values. After 1 and 3 weeks, the Na+-independent binding of 5 nM [3H]glutamate was 40-85% higher and the binding of 10 nM [3H]GABA was 40-60% lower for the paraplegic groups relative to the values for the control animals.(ABSTRACT TRUNCATED AT 250 WORDS)